In this paper we study a continuous time random walk in the line with two boundaries [a,b], a < b. The particle can move in any of two directions with different velocities v 1 and v 2 . We consider a special type of boundary which can trap the particle for a random time. We found closed-form expressions for the stationary distribution of the position of the particle not only for the alternating Markov process but also for a broad class of semi-Markov processes.
Introduction
In this paper we study the stationary distribution of a one-dimensional random motion performed with two velocities, where the random times separating consecutive velocity changes perform an alternating Markov process. The sojourn times of this process are exponentially distributed random variables. There are many papers on random motion devoted to analysis of models in which motions are driven by a homogeneous Poisson process [1] [2] [3] [4] , however we have not found any paper investigating the stationary distribution of these processes.
We assume that the particle moves on the line  in the following manner: At each instant it moves according to one of two velocities, namely 1 0 v > or 2 0 v < Starting at the position 0 x ∈  the particle continues its motion with velocity 1 0 v > during random time 1 τ , where 1 τ is an exponential random variable with parameter 1 λ ,then the particle moves with velocity 2 0 v < during random time 2 τ , where 2 τ is an exponential distributed random variable with parameter 2 λ . Furthermore, the particle moves with velocity 1 0 v > and so on. When the particle reaches boundary a or b it will stay at that boundary a random time given by the time the particle remains in the same direction up to the time such a particle changes direction. Similar partly reflecting (or trapping) boundaries have been considered in [5] , and they may be found in optical photon propagation in turbid medium or chemical processes with sticky layers or boundaries.
We also consider a generalization of these results for semi-Markov processes, i.e., when the random variables 1 τ and 2 τ are different from exponential. This paper is divided in two main parts, namely the Markov case and the generalization to the semi-Markov modeling. Our main result, in the first part of this paper, consists on finding the stationary distribution of the well-known telegrapher process on the line with delays in reflecting boundaries. In the second part, we find the stationary distribution of a more general continuous time random walk when the sojourn times are generally distributed.
Markov Case

Mathematical Modeling
Let us set the probability space (Ω,  , P). On the phase space E = {1,2} consider an alternating Markov process { ξ (t); t ≥ 0} having the sojourn time i τ corresponding to the state i ∈ E , and transition probability matrix of the embedded Markov chain
Denote by {x(t); t ≥ 0} the position of the particle at time t. Consider the function ( ) C x on the space E which is defined as *We thank ITESM through the Research Chair in Telecommunications.
The position of the particle at any time t can be expressed as ( )
, t x t x C ξs ds = + ∫ (3) where the starting point 0 [ , ] .
x a b ∈ Equation (3) determines the random evolution of the particle in the alternating Markov medium { ( ) ξt ; t ≥ 0} [6, 7] . So, x(t) is the well-known one-dimensional telegraph process [1, 2] . We assume that a < b are two delaying or adhesive boundaries on the line such that if a particle reaches boundary a or b then it is delayed until the instant that the process changes velocity. Now, consider the two-component stochastic process
× {1,2}. The process ( ) ζt is a homogeneous Markov process with the following generating operator [6, 7] :
where
Stationary Distribution
Denote by ( ) π ⋅ the stationary distribution of ( ) ζt . The analysis of the properties of the process ( ) ζt leads up to the conclusion that the stationary distribution π has atoms at points (a, 2) and (b, 1), and we denote them as [ 
Since π is the stationary distribution of ( ) ζt then for any function ( ) φ ⋅ from the domain of the operator A we have
Now, let * A be the conjugate or adjoint operator of A. Then by changing the order of integration in (5) (integrating by parts), we can obtain the following expressions for the continuous part of 0
, 2 , 2 ,1 0
Similarly, from (5) 
It follows from the set (6) that
By using (7), we get
By obtaining ( ) , 2 πx from (8) and substituting such a result into the first equation in the set (6) we have
Solving (9) 
The factor C can be calculated from the normalization equation
It follows from (15) that 
Semi-Markov Case
Mathematical Model
The particle movement is given by the equation
where 0 [ , ] x a b ∈ is the particle starting point inside the two reflecting boundaries a b < , and ( ) ψs is an alternating semi-Markov process with phase space E = {1,2} and embedded transition probability matrix P given in ( 
, ,
with boundary conditions say ( , , 2) φτb τ
is continuously differentiable on τ and x . We also have that
Stationary Distribution
Denote by ( ) 
with the limiting behavior ( )
For the atoms we have 
It follows from (34) that
From (34) and (35) 
Then, there exists 0 0 λ ≠ which satisfies (37).
Proof Let us define ( ) ( ) ( ) 
